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EXAMINER'S AMENDMENT 

1 . An examiner's amendment to the record appears below. Should the changes and/or 
additions be unacceptable to applicant, an amendment may be filed as provided by 37 CFR 
1.312. To ensure consideration of such an amendment, it MUST be submitted no later than the 
payment of the issue fee. 

2. Authorization for this examiner's amendment was given in a telephone interview with 
Richard Frankeny (Reg. No. 47,573) on 06 April 2005. 

3. The application has been amended as follows: 

a. Paragraphs to be added to the specification at the location indicated on the 
following pages. 

b. Amend the claims as indicated on the following pages. 

c. In addition to the claim amendments in (b), please make the following 
corrections: 

i. Claim 1 , lines 17-1 8 in the attached amendments states "... said second 
register matches said first register address". Please correct that to . . said 
second register address matches said first register address". 

ii. Claim 26, lines 21-22 in the attached amendments states "... said second 
register matches said first register address". Please correct that to . . said 
second register address matches said first register address". 

4. The following changes to the drawings have been approved by the examiner and agreed 
upon by applicant: Add Figure 14 as shown on the following pages. In order to avoid 
abandonment of the appHcation, applicant must make these above agreed upon drawing changes. 
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IN THE SPECIFICATION 

Please add the following description of FIG 1 4 which was added as suggested by 
the Examiner to make the drawings conform to the Specification and the Claims. Since 
FIG 1 4 places elements found separately in FIGS. 1 -6 and described in the Specification, 
the Applicants have added additional detailed description of added FIG 14. 

Please insert the following paragraphs beginning on page 33, line 2 1 : 

FIG 14 is a block diagram of circuit elements described relative to FIGS. 1-13 
and in particular to FIGS. 1 -6. SRB 2 1 2 comprises a plurality of registers (in this case 64 
registers). The registers are partitioned into a plurality of data entry fields: Valid bits 60 1 , 
Instruction ID 602, Instruction Status 603, Load/Store 604, Real Address 605, and 
Quadword 607. Since there are 64 registers in SRB 2 1 2 there are 64 data entries in each 
data entry field (e.g., Real Address (O)-Real Address (63)). Address Generator generates 
the addresses 1516 used to access SRB 212. Data entries corresponding to register 
addresses (0-63) may be updated (add data) or removed (deleted). Registers of the SRB 
212, according to embodiments of the present invention, are addressed by the use of 
pointers. Pointers contain the addresses of the registers in the SRB 212. Particular 
pointers, for example, the IN pointer 615 and the OUT pointer 614, are loaded with 
particular register addresses which are indexed under certain conditions. The IN pointer 
61 5 points to tiie register where a register entry is next added and OUT pointer 614 points 
to the register where a register entry is next retired or removed. 

Operations of the SRB are performed by special circuitry called filters. Filters, 
according to embodiments of the present invention, are uniquely associated with each 
service (operations that are performed on data entry fields). All filters operate in parallel, 
checking to determine whether there is any entry that needs the particular service of the 
filter, selecting the earliest entry if there are several, and dispatching that entry to the 
hardware that performs the service. The filters also perform the operation of "scanning" 
the entry fields of the SRB 212. Scanning may be done with a multiplexer or other 
circuit that allows a predetermined input value (e.g., a real address) to be compared to a 
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value in like data entry fields (e.g., Real Address fields 605 ) in the SRB 212 registers to 
determine a match. On a match, the address of the register containing the matdiing value 
is compared to the register addresses bounded by register address pointers (e.g., IN 
pointer 6 1 5 and OUT pointer 614). Operations may be performed on data entry fields of 
a register corresponding to a matching value as a result of scaiming based on a decode of 
other data entry fields (e.g., Instruction Status field 605). 

FIG 14 illustrates circuitry employed in a filter. For example, Real Addresses 605 
are coupled in parallel to multiplexer (MUX) 1511. A scan signal 1517 produces each 
Real Address (0-63) stored in data entry field 605 as a sequential output of MUX 1511. 
To determine if a particular Real Address 1514 is in SRB 212, comparator 1512 
compares input Real Address 1 5 1 4 to the scanned Real Addresses 605 . In this example, 
MUX 1511 decodes addresses (0-63) to produce the required signals intemal to MUX 
1511 that sequentially selects the stored Real Addresses (0-63). If comparator 1512 
determines the input Real Address 1514 matches with a stored Real Address 605, then a 
compare signal 1513 is generated that latches the scan signal value (register address 
corresponding to the compare 1513) into latch 1 509 which is outputted as Match Address 
1 508. Match Address 1 508 is the register address (0-63) which has the Real Address 605 
that matches the input Real Address 1 5 1 4. An address comparison circuit compares MA 
1 508 with IN Pointer (Ptr.) 6 1 5 (address) and the OUT Ptr. 6 1 4 (address) to determine if 
MA 1508 indicates that the register corresponding to MA 1508 is in a register whose 
address lies between IN Ptr. 615 and OUT Ptr. 614, Entries in registers between IN Ptr. 
615 and OUT Ptr. 614 have valid entries as indicated by Valid bit 601. 

If a Real Address 605 matches input Real Address 1514 and it is in a register 
located between IN Ptr. 615 and OUT Ptr. 614, then MA 1 508 is outputted as gated MA 
1 504 to Address Generator 1 505 which outputs the data entry fields of the register with 
the address corresponding to MA 1504. In this example, the Quadword 607 in the 
register (0-63) of SRB 212 corresponding to MA 1 504 is dispatched to an operation unit 
(e.g., IMU 102) in response to a decode of data in the Instruction Status 603 entry by 
decoder 1503. Other operations may be done on data entry fields (e.g., 601-605) of a 
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register corresponding to a matching values as a result of scanning based on a decode of 
other data entry fields. Since the operations to be performed on data in each of the SRB 
registers is contained within the fields of the registers, the SRB has a "data flow" 
architecture. More detailed operations of the SRB are explained relative to the state 
diagrams of FIGS. 7-12. FIG 14 only shows scanning being implemented on the Real 
Address 605 data entry field. It is understood that any of the particular data entry fields 
shown in FIG 14 or other data entry fields not shown in this example of FIG 14 may 
employ the data flow architecture with filters operating in parallel to scan the data entry 
fields. 
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IN THE CLAIMS 

Listing of Claims: 



1 1 . (currently amended) An apparatus for managing operations in a processor, said 

2 apparatus comprising: 

3 a plurality of addressable registers, each of said registers partitioned into plurality 

4 of data entry fields; 

5 a first comparison circui t, said first comparison circuit operable to scan a like data 

6 entry field of said plurality of addressable registers and compare [[a]] data value in a-set 

7 ef said like data entry fields to [[a]] predetermined input data value : 

8 a second comparison circuit , said second comparison circuit operable to compare 

9 a first register address of a first register in said plurality of addressable registers t 

1 0 corr e sponding to a comporigon match of said fir s t compari s on circuit ; to a second register 

1 1 address of a second register in said plurality of addressable registers, wherein said first 

12 register address corresponds to a first register that has said data in said like data entry 

13 field that matches said predetermined input data : and 

14 a dispatch circuit operable to dispatch data of a second data entry field of [[a]] 

1 5 said second register corresponding to said s e cond r e gi s t e r addr e ss to an operation unit in 

16 response to a decode of data in a third data entry field of said second register and a 

1 7 comparison match of when said second comparison circuit indicates said second register 

18 matches said first register address . 

1 2. (original) The apparatus of claim 1, wherein said operations are Load and Store 

2 operations within said processor. 

1 3: (currently amended) The apparatus of claim 1, wherein said predetermined input 

2 vftkie data is a real address requesting particular data corresponding to one of a Load and 

3 a Store operation. 
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1 4. (previously presented) The apparatus of claim 1 , wherein said first comparison circuit 

2 comprises multiple like entry comparison circuits, each of said multiple like entry 

3 comparison circuits operable concurrently in parallel. 

1 5. (original) The apparatus of claim 1, wherein said operation unit comprises an 

2 Instruction Management Unit (IMU). 

1 6. (previously presented) The apparatus of claim 2, wherein said operation unit 

2 comprises a Storage Management Unit (SMU) said SMU comprising data cache memory 

3 and controller and a Storage Reference Buffer (SRB). 

1 7. (original) The apparatus of claim 1 , wherein one of said data entry fields is a Valid bit 

2 field, said Valid bit field indicating whether other data entry fields are valid. 

1 8. (original) The apparatus of claim 1, wherein one of said data entry fields is an 

2 Instruction Identification (ID) field corresponding to a particular Load and Store 

3 operation. 

1 9. (original) The apparatus of claim 1, wherein one of said data entry fields is an 

2 Instruction status field corresponding to a status of one of said Load and Store operations. 

1 10. (original) The apparatus of claim 1, wherein one of said data entry fields is a 

2 Load/Store field having a Load/Store bit, said Load/Store bit corresponding to a Load 

3 operation if said Load/Store bit has a first logic state and corresponding to a Store 

4 operation if said Load/Store bit has a second logic state. 

1 11. (original) The apparatus of claim of claim 1 , wherein one of said data entry fields 

2 comprises Real Address field, said Real Address field corresponding to a particular Real 

3 Address of memory data. 

1 12. (original) The apparatus of claim 1, wherein one of said data entry fields is a 

2 Quadword field, said Quadword field comprising multiple bytes of data. 
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1 13. (original) The apparatus of claim 1, wherein one of said data entry fields is an 

2 Operand Mask field, said Operand Mask field defining selected bytes of data within a 

3 selected one of said data entry fields. 

1 14. (original) The apparatus of claim 1, wherein said operation unit is a pipeline 

2 execution unit operating concurrently on a plurality of said data entry fields. 

1 15. (original) The apparatus of claim 1 , wherein said addressable registers are addressed 

2 using a plurality of address pointers. 

1 16. (previously presented) The apparatus of claim 6 wherein said addressable registers 

2 are configured as said Storage Reference Buffer (SRJ3). 

1 1 7. (original) The apparatus of claim 1 5, wherein one of said address pointers is a third 

2 pointer, said third pointer, said third pointer pointing to one of said addressable registers 

3 whose data entry fields contain data defining an earliest Store operation that is either 

4 unresolved or that matches a register address of a current Load operation. 

1 18. (original) The apparatus of claim 15, wherein said address pointers comprise a 

2 fourth and a fifth pointer, said fourth and fifth pointers defining a window of register 

3 addresses from which a Load operation may be satisfied without having to access other 

4 memory storage. 

1 1 9. (original) The apparatus of claim 15, wherein said second register address is selected 

2 from registers addresses which fall within a window of register addresses, said window 

3 of addresses defined by said address pointers. 

1 20. (original) The apparatus of claim 1 5, wherein one of said address pointers is a first 

2 pointer, said first pointer pointing to an IN register address of a first available register 

3 into which data may be added. 
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1 21. (original) The apparatus of claim 15, wherein one of said address pointers is a 

2 second pointer, said second pointer pointing to an OUT register address of a first 

3 available register fi'om which register data may be retired. 

1 22. (original) The apparatus of claim 16, wherein said data entry fields, added to said 

2 SRB after a mis-predicted branch instruction occurs in said processor, are retired and said 

3 first pointer is indexed to first register address of a register with added register data entry 

4 bits which were added immediately prior to said mis-predicted branch instruction. 

1 23. (original) The apparatus of claim 19, wherein said window of register addresses 

2 defines active Load and Store operations. 

1 24. (original) The apparatus of claim 20, wherein said first pointer is indexed by one 

2 when said register data has been added, said first pointer having a minimum and a 

3 maximum value wherein a decrement down fi-om a minimum value results in said 

4 maximum value and an increment up fi-om said maximum value results in said minimum 

5 value. 

1 25. (original) The apparatus of claim 2 1 , wherein said second pointer is indexed by one 

2 when register entry bits have been deleted, said second pointer having a minimum and a 

3 maximum value wherein a decrement down fi-om said minimum value results in said 

4 maximum value and an increment up from said maximum value results in said minimum 

5 value. 

1 26. (currently amended) A data processing system, comprising: 

2 a central processing imit (CPU); 

3 random access memory (RAM); 

4 read only memory (ROM); 

5 an I/O adapter; and 

6 a bus system coupling devices internal to said CPU, said CPU comprising an 

7 apparatus for managing operations within a processor of said CPU, said apparatus 

8 comprising: 
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9 a first comparison circui t, said first comparison circuit operable to scan a like data 

10 entry field of said plurality of addressable registers and compare [[a]] data value in frset 

1 1 of said like data entry fields to [[a]] predetermined input data -vehte: 

1 2 a second comparison circuit y said second comparison circuit operable to compare 

13 a first register address of a first register in said plurality of addressable registers^ 

1 4 corresponding to a comparison match of said first compari s on circuit, to a second register 

1 5 address of a second register in said plurality of addressable registers, wherein said first 

16 register address corresponds to a first register that has said data in said like data entry 

17 field that matches said predetermined input data : and 

1 8 a dispatch circuit operable to dispatch data of a second data entry field of [[a]] 

1 9 said second register corresponding to said second r e gister address to an operation unit in 

20 response to a decode of data in a third data entry field of said second register and a 

2 1 comparison match of when said second comparison circuit indicates said second register 

22 matches said first register address . 

1 27. (original) The data processing system of claim 26, wherein said operations are Load 

2 and Store operations within said processor. 

1 28. (currently amended) The data processing system of claim 26, wherein said 

2 predetermined input value data is a real address requesting particular data corresponding 

3 to one of a Load and a Store operation. 

1 29. (previously presented) The data processing system of claim 26, wherein said first 

2 comparison circuit comprises multiple like entry comparison circuits, each of said 

3 multiple like entry comparison circuits operable concurrently in parallel, 

1 30. (original) The data processing system of claim 26, wherein said operation unit 

2 comprises an Instruction Management Unit (IMU), 

1 31. (previously presented) The data processing system of claim 27, wherein said 

2 operation unit comprises a Storage Management Unit (SMU) said SMU comprising data 

3 cache memory and controller and a Storage Reference Buffer (SRB). 
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1 32. (original) The data processing system of claim 26, wherein one of said data entry 

2 fields is a Valid bit field, said Valid bit field indicating whether other data entry fields are 

3 valid. 

1 33. (original) The data processing system of claim 26, wherein one of said data entry 

2 fields is an Instruction Identification (ID) field corresponding to a particular Load and 

3 Store operation. 

1 34. (original) The data processing system of claim 26, wherein one of said data entry 

2 fields is an Instruction status field corresponding to a status of one of said Load and Store 

3 operations. 

1 35. (original) The data processing system of claim 26, wherein one of said data entry 

2 fields is a Load/Store field having a Load/Store bit, said Load/Store bit corresponding to 

3 a Load operation if said Load/Store bit has a first logic state and corresponding to a Store 

4 operation if said Load/Store bit has a second logic state. 

1 36. (original) The data processing system of claim of claim 26, wherein one of said data 

2 entry fields comprises Real Address field, said Real Address field corresponding to a 

3 particular Real Address of memory data. 

1 37. (original) The data processing system of claim 26, wherein one of said data entry 

2 fields is a Quadword field, said Quad word field comprising multiple bytes of data. 

1 38. (original) The data processing system of claim 26, wherein one of said data entry 

2 fields is an Operand Mask field, said Operand Mask field defining selected bytes of data 

3 within a selected one of said data entry fields. 

1 39, (original) The data processing system of claim 26, wherein said operation unit is a 

2 pipeline execution unit operating concurrently on a plurality of said data entry fields. 

1 40. (original) The data processing system of claim 26, wherein said addressable registers 

2 are addressed using a plurality of address pointers. 
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1 41 . (previously presented) The data processing system of claim [[26]] 31 wherein said 

2 addressable registers are configured as said Storage Reference Buffer (SRB). 

1 42. (original) The data processing system of claim 40, wherein one of said address 

2 pointers is a third pointer, said third pointer, said third pointer pointing to one of said 

3 addressable registers whose data entry fields contain data defining an earliest Store 

4 operation that is either unresolved or that matches a register address of a current Load 

5 operation. 

1 43. (original) The data processing system of claim 40, wherein said address pointers 

2 comprise a fourth and a fifth pointer, said fourth and fifth pointers defining a window of 

3 register addresses firom which a Load operation may be satisfied without having to access 

4 other memory storage. 

1 44. (original) The data processing system of claim 40, wherein said second register 

2 address is selected from registers addresses which fall within a window of register 

3 addresses, said window of addresses defined by said address pointers. 

1 45, (original) The data processing system of claim 40, wherein one of said address 

2 pointers is a first pointer, said first pointer pointing to an IN register address of a first 

3 available register into which data may be added. 

1 46. (original) The data processing system of claim 40, wherein one of said address 

2 pointers is a second pointer, said second pointer pointing to an OUT register address of a 

3 first available register fi-om which register data may be retired. 

1 47. (original) The data processing system of claim 41 , wherein said data entry fields, 

2 added to said SRB after a mis-predicted branch instruction occurs in said processor, are 

3 retired and said first pointer is indexed to first register address of a register with added 

4 register data entry bits which were added immediately prior to said mis-predicted branch 

5 instruction. 
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1 48. (original) The data processing system of claim 44, wherein said window of register 

2 addresses defines active Load and Store operations. 

1 49, (original) The data processing system of claim 45, wherein said first pointer is 

2 indexed by one when said register data has been added, said first pointer having a 

3 minimum and a maximum value wherein a decrement down fi-om a minimum value 

4 results in said maximum value and an increment up firom said maximum value results in 

5 said minimum value. 

1 50. (original) The data processing system of claim 46, wherein said second pointer is 

2 indexed by one when register entry bits have been deleted, said second pointer having a 

3 minimum and a maximum value wherein a decrement down from said minimum value 

4 results in said maximum value and an increment up from said maximum value results in 

5 said minimum value. 

1 55. (previously presented) The apparatus of claim 6, wherein the SRB comprises the 

2 plurality of addressable registers. 

1 56. (previously presented) The apparatus of claim 55, wherein a Load operation in one 

2 of the Load and Store operations comprises: 

3 issuing concurrently a fetch instruction requesting a real address to a data cache 

4 and the Storage Reference Buffer (SRB), the real address corresponding to an address of 

5 multiple bytes of data; 

6 scanning the addressable registers in the SRB for the real address; 

7 receiving the multiple bytes of data fi-om the SRB if the real address is available; 

8 retrieving the multiple bytes of data first from the SRB if the real address is 

9 available and second from the data cache if the real address is not available in the SRB; 

10 and 

1 1 updating a corresponding one of the addressable registers with the multiple bytes 

12 of data. 
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1 57. (previously presented) The apparatus of claim 55, wherein a Store operation in one 

2 of the Load and Store operations comprises: 

3 issuing a real address generation instruction; 

4 looking up the real address in a table lookup buffer; 

5 sending the real address to a miss resolution processor if the real address is not in 

6 the table lookup buffer, the miss resolution processor determining a ^translated real 

7 address; 

8 sending the real address from one of the miss resolution processors and the table 

9 lookup buffer to the SRB; and 

1 0 updating corresponding data entry fields in one of the addressable registers in the 

1 1 SRB. 

1 58. (previously presented) The apparatus of claim 55, wherein a Store operation in one 

2 of the Load and Store operations comprises: 

3 issuing an address generation instruction by a first instruction unit generating a 

4 real address in memory; 

5 updating the real address in a real address field of one of the addressable registers 

6 in the SRB; 

7 sending concurrently, a request for a multiple byte word with the real address to 

8 the SRB and a data cache; 

9 receiving the multiple byte word from one of the addressable registers in the 

1 0 Storage Reference Buffer and from a data cache; 

1 1 updating the multiple byte word from the data cache with an operand mask; 

12 receiving from the first instruction unit store data operand; 

1 3 aligning the store data operand to the multiple bytes of data; and 

14 updating the multiple bytes of data with a complement of the operand mask. 

1 59. (previously presented) The apparatus of claim 55, wherein a Load operation in one 

2 of the Load and Store operations comprises: 
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issuing an address generation instruction by a first instruction unit generating a 
real address in a memory; 

updating the real address in a real address field of one of the addressable registers 
in the SRB; 

sending concurrently, a request for a multiple byte word with the real address to 
the SRB and a data cache; 

receiving the multiple byte word fi-om one of the addressable registers in the SRB 
and the data cache; 

extracting selected bytes from the multiple byte word; 

receiving the selected bytes by the first instruction unit; and 

updating the multiple bytes of data with a complement of the operand mask. 
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